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Abstract
Objectives—This study examined the relationship between children’s perception of their
OHRQOL and their perceptions of their dentofacial image, social anxiety, and self-concept as an
assessment of the concurrent validity for the Child Oral Health Impact Profile (COHIP).
Methods—A nonrandom, consecutive sample of children, ages nine to 14 years, was recruited
for this observational validation study. Participants had been accepted for treatment in the
University of North Carolina Graduate Orthodontic clinic. Data were collected after gathering
initial orthodontic records and prior to delivery of any fixed or removable orthodontic appliances.
Participants completed the COHIP and standardized dimension-specific questionnaires with
known psychometric properties designed to assess self-concept, social anxiety, and perception of
facial image. Child assent with caregiver consent was obtained prior to data collection. Pearson’s
correlations between each of the domains of the COHIP and the Dento-facial Image, the Social
Anxiety Scale, and the self-concept domains of the Multidimensional Self Concept Scale (MSCS)
were calculated. Criteria for support of concurrent validity was established based on directionality
of expected relationships and strength of the observed correlation coefficient. Each correlation was
assessed as meeting or not meeting the criteria. A one-tailed one sample Z-test was used to test the
null hypothesis that 58% of the calculated correlations would meet the criteria (expected a priori)
with an alterative that less than 58% would meet the criteria.
Results—The average age of the 52 subjects enrolled was 11.8; 40% were male; and 85% were
Caucasian. The hypothesis that 58% of the calculated correlations defined a priori as expected
relationships would meet the criteria was supported by the data (P = 0.63). The perception of
dentofacial appearance was positively correlated (range = 0.39 to 0.45; with all of the COHIP
domains except for the School domain. Overall, the COHIP domains, particularly Self-Image and
Social Emotional subscales, were positively correlated (0.32–0.52) with the MSCS self-concept
domain scores, except Family Self-Concept. The COHIP domains, particularly Functional Well-
being and Social Emotional subscales, were negatively correlated (−0.76 to −0.33) with the three
Social Anxiety subscales that include both fear of negative evaluation and social avoidance.
Conclusions—The findings in this study lend support to the validity of the COHIP since 77% of
the expected relationships between the domains of the COHIP and the domains of general,
standardized dimension-specific instruments were observed. The decision to use condition-
specific, dimension-specific, or general quality of life (QOL) measures is dependent on the
purpose of the study. For investigations in children on the effect of dental treatments or in
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epidemiologic studies of an oral health outcome, the use of condition-specific QOL measures like
the COHIP have the advantages of increased patient responsiveness since the assessment is
focused on a specific condition, oral health, and increased sensitivity to treatment effects.
Keywords
child oral health impact profile; facial image; Oral health-related quality of life; self-concept;
social anxiety
In 2000, the Surgeon General’s report and conference entitled ‘The Face of the Child:
Children and Oral Health’ highlighted the importance of children’s oral health to their
overall health and well-being and the profound impact that oral health can have on the
quality of children’s lives (1). Oral health-related quality of life has been investigated in
adults and adolescents. However, it has not been extensively investigated in children (2),
largely because of the lack of a developmentally appropriate, validated instrument (3, 4).
The Child Oral Health Impact Profile (COHIP) was developed specifically to address the
methodological issues outlined for this population: the instrument assesses the four
theoretically relevant dimensions or domains when considering children’s OHRQOL and
can be used in self-report format for children aged 8–16 (5, 6). See manuscript by Broder et
al. in this issue for more detail.
The principal aim of this investigation was to assess the concurrent validity of the COHIP
domains in a population other than the one used in its development. Concurrent validity
testing is, by definition, conducted in the absence of a universally accepted standard for
comparison. Validity of a new instrument like the COHIP is ascertained by examining the
correlations between the COHIP domains and the scores from other instruments,
administered concurrently, that are expected to be related to these domains because the
comparison instruments assess similar underlying constructs (7–9). This validation approach
is recommended and has been used in widely diverse health areas: for example, eye allergy
(10); disordered eating attitudes in children (11); affective and anxiety problems in youth
(12); Crohn’s Disease (13); asthma (14); and COPD (15). The intent of this study was to
examine the relationships between children’s perceived impact of their oral health on
different aspects of their lives (Oral Health; Functional Well-being; Social-Emotional Well
Being; School-Environment; Self-Image) and their perception of their dentofacial
attractiveness, social anxiety, and self-concept.
Procedures and instruments
The project was approved by the Institutional Review Board at the School of Dentistry at the
University of North Carolina. A nonrandom, consecutive sample of children, male and
female, ages nine to 14 years, was recruited who had been accepted for treatment in the
graduate orthodontic clinic at the University of North Carolina’s School of Dentistry. Data
were collected after gathering initial orthodontic records and prior to delivery of any fixed or
removable orthodontic appliances.
Subjects were eligible if they were enrolled in the fourth through eighth grade in school;
were able to read at a third grade level; and presented with a mild to moderate malocclusion
not requiring orthognathic surgery. Subjects were excluded if they had been or were being
prescribed medications to alter mood; had a systemic medical condition that might affect
physical or emotional growth; had a congenital syndrome or previous orthognathic surgery
procedure; or had had removable or fixed appliance(s) previously.
Following consent, the patient-based data were collected. Since the development of the
COHIP indicated an impact of oral health on oral function, socioemotional well-being,
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school and peer functioning, and self-concept, instruments developed for use in the same age
group that purport to assess more generally the child’s self-concept, social anxiety, and
perception of attractiveness were selected as comparison instruments. Uniform verbal
instructions were given to each subject, and during completion of the questionnaires, the
subject was seated in a quiet room or a quiet area apart from caregivers and other subjects.
Assistance regarding comprehension of questions was available.
Overjet and overbite were measured as simple clinical indicators of the child’s malocclusion
and the child was asked to self-rate their own need for orthodontic treatment using the
patient IOTN-AC. (16). These measures were obtained to characterize the severity of the
malocclusions observed in the sample. The IOTN – AC was developed to provide a reliable
method of ranking malocclusions based on certain occlusal characteristics. Subjects were
asked to identify the image out of a set of 10 photographs, without the aid of a mirror,
photograph, or model, that (s)he thought most closely represented their pre-treatment dental
arrangement. Photographs were presented to subjects in random order although the
photographs can be rank ordered from least dentally attractive (1) to most dentally attractive
(10).
Subjects were paid $10 for completing data collection. One-hour parking vouchers were
given to caregivers to help defray the cost of parking during data collection.
Instruments
Child oral health impact profile (5, 6)—The COHIP questionnaire was developed to
measure OHRQOL as reported by children who are at least 8 years of age. The
questionnaire consists of 34 items. Domain construction resulted in the following six
subscales: Oral Health, Functional Well-Being, Social-Emotional Well-being, School-
Environment, Self-Image, and Treatment Expectations. If more than two-thirds of the items
on a subscale are missing the score is not computed. Scores are computed as the sum of the
responses on that subscale.
Dentofacial image (subscale of the FI) (17)—Subjects rate on a 1 (‘Have Strong
Negative Feelings’) to 5 (‘Have Strong Positive Feelings’) scale features related to the peri-
oral region (nose, lips, mouth, teeth, chin, profile, and smile). The Dentofacial Image (DFI)
score was computed as the average of the responses to the seven features. A higher score
indicates that a subject has generally positive feelings about his or her facial image.
Multidimensional self concept scale (MSCS) (18)—The MSCS is based on a
hierarchical model of self-concept that assumes the multiple dimensions are moderately
intercorrelated and that each dimension contributes to the child’s global self-concept. The
MSCS was designed for use with children aged 9–19 and has excellent reliability and
validity. Cronbach’s alpha exceeds .88 for all subscales and the total score.
This questionnaire contains various statements pertinent to six domains – the S (social)
Scale, the C (competence) Scale, the AFF (affect) Scale, the AC (academic) Scale, the F
(family) Scale, and the P (physical) Scale. Children completing the MSCS indicate the
degree to which they agree with each statement by selecting an answer of ‘Strongly Agree,’
‘Agree,’ ‘Disagree,’ or ‘Strongly Disagree.’ Each domain consists of 25 items, each scored
from 1 to 4. Negatively worded items were reverse-scored prior to calculating the sum of the
raw scores for each domain. The raw domain scores were then standardized using the
standard score conversions available in the user manual on an IQ metric with a mean of 100
and a standard deviation of 15. Higher scores indicate higher self-concept in that domain.
Dunlow et al. Page 3










Social anxiety scale (19)—The SAS scales were developed to assess children’s and
adolescents’ feelings of social anxiety in the context of their peer relations. Subjects in
fourth through sixth grades completed the Children’s – Revised version (SASC-R) and
subjects in the seventh or eighth grade completed the Adolescent’s version (SAS-A). Each
version consists of statements pertaining to feelings about social interactions. The two
versions have similar or identical statements and the same three subscales apply. Cronbach’s
alpha for the three subscales exceed 0.69 in unselected school populations and 0.6 in clinical
populations. FNE (fear of negative evaluation from peers) consistently has the highest
internal consistency of the three subscales (>0.85).
Participants indicate how much they feel that each statement is true for them, and possible
answers are ‘Not At All,’ ‘Hardly Ever,’ ‘Sometimes,’ ‘Most of the Time,’ and ‘All the
Time.’ Three subscales are calculated: FNE, ‘fear of negative evaluation from peers’; SAD-
New, social avoidance and distress that is specific to new situations or unfamiliar peers; and
SAD-General, ‘social avoidance and distress that is experienced more generally when in the
company of peers.’ Higher scores indicate higher social anxiety. Twenty-one (40%) of the
subjects completed the SASC-R version.
Predicted relationships
The comparison instruments were selected on the basis of their excellent reliability and
validity reported for the age range appropriate for usage of the COHIP and were believed to
tap conceptually similar constructs as the COHIP. These instruments were developed as
dimension-specific instruments intended to assess a particular construct (social anxiety, self-
concept, perception of facial image) from a general perspective rather than a condition-
specific perspective. Since these instruments have a limited application in dentistry, it is
difficult to specify, a priori, expected levels of correlation. However, the following expected
relationships were constructed based on a comparison of the comparison questionnaire’s
published intent and description and an examination of the similarity in wording or construct
between scales of the comparison questionnaires and COHIP. In general, positive
correlations were expected between the perception of Dentofacial Image, Physical Self-
concept, Social Self-concept, Affect Self-concept and all of the COHIP domains, except
Treatment Expectancies (Table 1). The hypothesis was that the more positive the feelings a
child had about his/her oral health and its impact on life activities then the more positive
would be the child’s perception of his/her dentofacial attractiveness; his/her physical self
which is affected by the child’s comparisons of his/her physical attributes to others as well
as the reaction of others; his/her social self based on social interactions with family,
classmates, and others; and previous and current behaviors as viewed by the child and
reinforced by others (affect self-concept).
Negative correlations between COHIP domains and all three subscales of social anxiety
were expected based on the likelihood that the more negative the feelings a child had about
his/her OHRoL then the more anxiety relating to social interactions a child would report
(Table 1).
No associations with the Treatment Expectations domain were expected since this domain
seeks beliefs about future health resulting from treatment that are of a different nature from
the psychosocial perceptions solicited by the comparison questionnaires. No associations
between the COHIP domains and the Competence, Academic, and Family Self-concept
domains were expected under the assumption that the instruction to base their response
based on how their feelings about their teeth and mouth impacted their daily activities was
too specifically focused to be related to these MCSC domains.
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Simple bivariate correlations between each of the domains of the COHIP and the Dento-
facial Image, the three Social Anxiety constructs, and the MDSC self-concept domains were
calculated. We hypothesized that relationships with the Social Anxiety constructs would be
negative and that all other relationships would be positive. To be considered supportive of
the hypothesized relationships (Table 1), the directionality of the relationship and an
absolute value Pearson correlation coefficient of at least 0.3 was required. This level
corresponds to a medium effect size and implies that approximately 10% of the variance in
the dimension specific domain is attributable to the variance in the COHIP response (20).
Satisfaction of this requirement was interpreted to mean that the relationship between the
OHRQOL construct and the more general psychosocial construct supported the validity of
the COHIP domain. The low criterion value (r = absolute value of 0.30) was set because the
dimension-specific and condition-specific (COHIP) instruments, although assessing similar
constructs, are not measuring precisely the same framework of perceptions. There is no
general accepted criteria for the strength of the correlation as supportive evidence of
concurrent validity (21, 22). This level of correlation as an indicator of support for
validation has been used in other studies (10, 11, 13, 14). Higher correlations would have
been expected if another OHRQoL instrument had been available for comparison. For each
of the 60 correlation coefficients calculated, an indicator value was set to 1 if the criteria for
support (directionality and correlation value) was met and 0 otherwise. The one sample Z-
test was used to test the null hypothesis that 58% of the correlation coefficients met the
criteria compared to the one-tailed alternative that less than 58% met the criteria. Level of
significance was set at 0.05.
Results
During the approximately 12-month period of subject recruiting and data collection, 124
eligible patients presented for initial records in the graduate orthodontic clinic at the
University of North Carolina’s School of Dentistry. Thirty-eight potential subjects either
were not contacted for participation or did not complete data collection prior to delivery of
orthodontic appliances. Thirty-four patients or parents declined to participate.
Fifty-two patients, who had given assent with parental/legal guardian consent, completed
data collection. All data were gathered in conjunction with scheduled orthodontic visits in
order to maximize convenience for subjects and caregivers. The average age of the subjects
was 11.8 years, with a range from 9 years, 4 months to 14 years, 6 months. Slightly more
than 40% of the subjects were male, and approximately 85% were Caucasian.
On average, the subjects tended to exhibit mild positive overjets with very mild deep bites.
Average overjet was 4.3 mm. Sixty percent of the children were mild class II with an overjet
between 3 and 7 and 14% were severe Class II (overjet >7 mm). None of the children had a
reverse overjet. Seventy percent had mild to moderate positive overbite (3–7 mm). Fifty-
four percent of the children perceived no or only a mild need (IOTN-AC of 0–3) for
orthodontic treatment. Thirty-nine percent perceived a moderate need for treatment (IOTN-
AC of 4–7) and 10% thought that their malocclusion was severe. Parental education level
indicated, in general, a middle class socioeconomic background for sample participants.
Seventeen caregivers (33%) had completed the equivalent of a high school education, and
nine (17%) had finished some college training. Fourteen caregivers (27%) were college
graduates, while 12 parent/guardians (23%) reported some post-college education.
Descriptive statistics for each of the questionnaires is provided in Table 2. The average
COHIP subscales for this sample are quite similar to those of the previously reported
orthodontic sample (6). The children’s perception of their dento-facial attractiveness, on
Dunlow et al. Page 5










average, was more negative than was expected given the relative severity of the
malocclusions. The average DFI was similar to that of older adolescent/adult patients
treatment planned for camouflage orthodontics or orthognathic surgery. Relative to
established norms (18), the mean overall MSCS self-concept score prior to treatment was
average. The mean domain scores for all six areas of self-concept were also in the average
range. The children in this sample expressed less social anxiety, on average, than published
norms (19).
Fifty-eight percent of the relationships between COHIP domain scores and the standardized
dimension-specific scores were expected a priori to have a specific directionality (positive or
negative) and to meet or exceed the correlation criterion value. Of the correlation
coefficients observed, 60% met both the directionality and correlation value criteria (Tables
3 and 4). The P-value associated with the one-tailed one sample z-test was 0.63 supporting
the null hypothesis that 58% of the relationships met the criterion. Of the 35 specific
relationships expected to meet criterion, 27 (77%) did. The other nine relationships that met
criterion were not anticipated: all were moderate relationships (r ranged from 0.33 to 0.54)
between the COHIP domains and the Competence and Academic domains of the MSCS
(Table 3).
The Pearson correlation coefficients between the subjects’ COHIP domain scores and their
scores on the MSCS and Dentofacial Image are provided in Table 3. As hypothesized, the
perception of the dentofacial appearance was positively correlated with all of the COHIP
domains except for the impact of oral health on the School domain items. Thus, negative
feelings regarding the attractiveness of the dentofacial area were associated with the child’s
perception that his/her oral health negatively affected all areas of life except for performance
in school.
All of the self-concept domain scores, except for Family Self-concept, were positively
correlated with the majority of the COHIP subscales. The positive sign associated with these
correlations indicates that subjects with more favorable perceptions of their OHRQOL also
had higher self-concept in all of the MSCS domains except that regarding family
relationships.
The FNE, SAD-New, and SAD-general subscales of the Social Anxiety Scale were
negatively correlated with the COHIP domains except Treatment Expectations (Table 4).
Higher levels of social anxiety corresponded with less favorable perceptions regarding
OHRQOL (Table 4). Interestingly, the construct captured by the School-Environment
Subscale of the COHIP was quite strongly associated with fear of negative evaluation and
concern about social interactions in new situations or with unfamiliar peers but not with
perception of self as indicated by DFI and MCSC domains.
Discussion
The principal aim of this study was to assess the concurrent validity of the COHIP in a
population other than the one used in its development. The COHIP is a scale that was
developed to be used across oral health conditions; therefore, it should be sensitive to the
impact of malocclusion on OHRQOL. The findings support the validity of the COHIP.
Further investigation will be required, given the sampling approach and ethnic,
socioeconomic and mild malocclusion characteristics of the sample, to determine if groups
of children differentiated by the type or severity of the malocclusion respond differently or if
the COHIP is sensitive to changes following orthodontic or orthognathic surgery in children.
Evaluation of the concurrent validity of a new instrument is based on the support of
theoretical relationships between the new instrument (COHIP) and other general, dimension-
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specific instruments that assess similar constructs. For example, since no unanimously
accepted benchmark exists for evaluating the QOL effects of facial skeletal abnormalities,
Cunningham and her co-investigators compared scores on the Orthognathic Quality of Life
Questionnaire (OQLQ) (9, 23), a condition-specific QOL designed for use with patients who
have severe disharmonies of the oral-facial complex and who are considering orthognathic
surgery as a treatment option, to scores from a general HRQOL instrument, the SF-36 (24),
and a 100-millimeter visual analog scale assessing perceptions about overall appearance and
function. The actual (calculated) strength and direction of correlations between the subscales
of the OQLQ and SF-36 and perceptions of appearance were compared to the hypothetical
relationships in order to confirm the validity of the OQLQ (9).
The present investigation used a similar approach to validate the COHIP in a generally
healthy population of subjects and in the absence of a ‘gold standard’ for comparison. Some
of the expected relationships regarding the presence or absence of correlations and
directionality of the correlation were based upon the types of questions contained within
various subscales of the COHIP and the standardized, domain-specific questionnaires used
in the current investigation and others on the underlying concept as indicated by the subscale
designation. In concurrent validity testing, the emphasis is on the consistency of findings
and the relative strength of the associations observed rather than on the P-value associated
with each correlation coefficient as an inferential assessment (21, 22). For this reason, we
chose to test a single hypothesis using the calculated correlation values as random variables
in a global test of the percentage of correlations that met criteria for support of the
concurrent validity of the COHIP. In this study, 77% (27 of 35) of the expected relationships
and nine of the 25 (36%) relationships not anticipated a priori met the criteria of
directionality and strength of the correlation for a total of 60% of the associations. The
hypothesis that, as a set, 58% of the total number of relationships would meet criteria was
supported. The School-Environment domain of the COHIP did not correlate as expected
with the perception of dento-facial attractiveness or physical or social self-concept. It is
likely that the construct captured by the School-Environment Well-being domain is
unrelated to the child’s perception of self but related to the perception of how others
perceive him/her in that environment.
The social subscale of the MSCS contains statements that relate to children’s social and peer
interactions, such as ‘I am too shy,’ ‘I often feel like I am left out of things,’ and ‘I have a
lot of friends.’ The affect subscale includes statements that pertain to children’s overall
mood. Examples include ‘I enjoy life,’ ‘I feel like a failure,’ and ‘I feel loved.’ Intuitively,
more positive scores on the social and affect subscales would be expected to be associated
with higher scores on the Social Emotional Well Being and Self-Image domains of the
COHIP. These expectations were generally confirmed. The association between positive
affect scores and more favorable assessments of OHRQOL has been reported previously (1,
25, 26).
The competence subscale of the MSCS was designed to assess children’s perceptions of
their capabilities and proficiencies, and it contains statements such as ‘I am very self
confident,’ ‘I give people good reason to trust me,’ and ‘I can do things most things pretty
well.’ Based on the nature of these statements, higher estimations of competence might be
expected to be associated with more favorable assessments of social and emotional well-
being and self-image related to the oral condition. Relationships were not set a priori
between the Competence Self-Concept and COHIP domains under the assumption that the
instruction to base their response based on how their feelings about their teeth and mouth
impacted their daily activities was too specifically focused. Perhaps positive feelings about
oral health translate to a greater sense of confidence and competence overall.
Dunlow et al. Page 7










The physical scale of the MSCS includes statements like ‘I am attractive,’ and ‘I feel good
about how I look.’ These statements are not directly related to the teeth or mouth, but given
the importance of the face in the attractiveness literature, positive correlations were expected
and observed. Positive feelings about the appearance of the dentofacial region would
intuitively be expected to be associated with more favorable ratings of OHRQOL as it
relates to social and emotional well-being, interactions in school, and self-image on the
COHIP since the instructions for the COHIP ask about the impact of ‘the teeth, mouth, or
face.’ The associations between COHIP and Dentofacial Image were observed as expected.
Scores on all three components of the Social Anxiety Scale (FNE, SAD-new, and SAD-
general) were expected to be associated with perceptions of the impact of the oral condition
on social-emotional well-being, interactions in school, and self-image on the COHIP.
Intuitively, less favorable perceptions about OHRQOL would be anticipated to lead to
greater social anxiety. These relationships were observed as expected. Indeed, the strongest
correlations between the standard, dimension-specific instruments and the COHIP were
observed between social anxiety, expressed as a fear of how peers ‘judge’ you (FNE) or as
the distress experienced during new social situations or when meeting new peers (SADS-
new), and the impact of the oral condition on social and emotional well-being, functional
well-being, and interactions in school. Negative feelings by a child about their oral condition
may produce feelings of anxiety and shame that may inhibit an individual from interacting
with peers in a positive way (27, 28). Conversely, problems with peers may lead to a child’s
heightened concerns about his/her oral condition.
Conclusion
In conclusion, the results suggest that the COHIP is a valid measure and is appropriate for
use as a condition-specific assessment of the impact of oral health on the daily lives of
children. Scores on the COHIP and the perception of the attractiveness of the dentofacial
region and the self-concept, and social anxiety measures were generally correlated, as
expected. Further concurrent validity studies in children with other oral health needs are
warranted given the rather homogeneous sample in terms of oral problem and demographic
characteristics included in this study. The decision to use condition- specific, dimension-
specific, or general QOL measures is dependent on the purpose of the study. For
investigations in children on the effect of dental treatments or in epidemiologic studies
focused on oral health impact, the use of condition-specific QOL measures like the COHIP
have the advantages of increased sensitivity and relevance to the participants.
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Table 2
Descriptive statistics for the COHIP and standardized, domain-specific questionnaires (Dento-facial image,
self-concept, and social anxiety)
Study sample Normative values
Mean SD Mean SD
COHIP domains1
 Oral health 26.0 5.6 25.4 6.5
 Functional well-being 20.3 3.4 19.5 4.3
 Social-emotional well-being 25.6 5.7 24.5 7.4
 School/environment 12.9 2.7 14.0 2.7
 Self-image 15.0 3.3 16.1 5.1
 Treatment expectations 5.8 1.8 5.1 1.8
Domain-specific questionnaires
Dento-facial image 3.4 0.9
Self-concept2
 Physical 102.1 16.9 100 15
 Social 105.1 16.2 100 15
 Affect 106.9 16.3 100 15
 Competence 105.1 14.5 100 15
 Academic 105.9 16.3 100 15
 Family 104.6 15.0 100 15
Social anxiety3
 FNE 17.1 6.8 19.7 7.0
 SADS-new 13.7 4.7 13.2 4.2
 SADS-general 6.7 2.6 10.2 3.8
1
Normative mean and SD taken from Broder HL, Wilson-Genderson M, Janal M. Reliability and convergent and discriminant validity of the Child
Oral Health Impact Profile (COHIP Child’s Version). Community Dent Oral Epidemiol.
2
A standard score between 86–115 indicates average self concept. Standardization procedures described in Bracken BA. Mutidimensional Self
Concept Scale. Austin, TX: Pro-Ed, 1992.
3
Normative mean and SD taken from Table 6, Sample F in LaGreca AM, Social Anxiety Scales for Children© and Adolescents©. Manual and
Instructions for the SASC, SASC-R, SAS-A, and Parent versions of the scales. University of Miami, 1998.
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